appearance late in the course ofulcerative colitis (61% probability of malignancy in strictures that develop after 20 years of disease v 0% probability in those occurring before 10 years); (2) location proximal to the splenic flexure (86% probability of malignancy v 47% in sigmoid, 10% in rectum, and 0% in splenic flexure and descending colon); and (3) symptomatic large bowel obstruction (100% probability of malignancy v only 14% in the absence of obstruction or constipation). Moreover, cancer associated with strictures tends to be more advanced (76% stage D, 24% A and B) than that which does not produce strictures (18% stage D, 59% A and B).
Methods
The medical records of 1156 ulcerative colitis patients admitted to The Mount Sinai Hospital between 1959 and 1983 were reviewed retrospectively. The diagnosis of ulcerative colitis was established by recognised radiological, endoscopic, and histopathological criteria. The characteristic features were mucosal inflammation with pseudopolyps and crypt abscesses, continuity of disease, and diffuse rectal involvement at sigmoidoscopy. Exclusion criteria included small bowel disease, severe fistulas, broad fissures, and/or epithelioid granulomas. In addition, all 'indeterminate cases' were excluded from consideration.
A stricture was defined as a fixed, localised colonic narrowing; obvious polypoid lesions producing narrowing of the lumen were excluded from the study. All 1156 charts were reviewed and all cases in which a 'narrowing' or 'stricture' was noted radiologically (x ray reports were reviewed), endoscopically, or at surgery were included in the study. Colonic structures were identified in 59 patients; initially diagnosed either by barium enema (41 patients), colonoscopy (17 patients), or surgery (1 patient). The total number of strictures found in these patients was 70. Strictures were classified as benign or malignant on the basis of histopathology obtained either at endoscopy or surgery.
Fifty three benign strictures were identified, the diagnosis being based on endoscopic biopsy specimens in 12 instances, surgical specimens in 27, and on both endoscopic and surgical specimens in nine cases. In one patient with three strictures, classification as benign was based on radiological studies and in two other patients it was based on the gross endoscopic appearances. In one case of benign stricture, the endoscopic biopsy specimen was reported as being suspicious for malignancy. The surgical specimen, however, proved to be benign. All 17 strictures that turned out to be malignant were initially detected by barium enema. Among these 17 patients, five also had endoscopic biopsies; two at first had false negative biopsy specimens with malignancy found only on subsequent biopsies one month and one year later. The diagnosis of malignancy was ultimately confirmed at surgery in all but one patient, in whom the diagnosis was confirmed by the finding of malignant cells in ascitic fluid.
The cases of benign and malignant strictures were compared with regard to their age, sex, anatomical distribution, time of detection, and presenting symptoms. The malignant strictures were also compared with 76 other non-stricturing colorectal cancers in our population of patients with ulcerative colitis. The cancers were staged using the Astler-Coller, and the Gastrointestinal Tumour Study Group (GITSG) criteria' as follows: A -confined to the mucosa; B 1 -extension into the muscularis propria but without penetration through it; B2 -extension through the rectal wall without lymph node involvement; C1 -involvement of one to four Figure 2: The anatomical distribution ofstrictures. Although most strictures occurred in the rectum, 90% ofrectal strictures were benign whereas those few that occurred proximal to the splenicflexure were almost always (86%) malignant.
Results
Seventy strictures were identified in 59 of 1156 ulcerative colitis patients (5 1%). Seventeen (24%) ofthese 70 strictures were malignant while the remaining 53 (76%) were benign (Table I) . Nine patients had multiple strictures, and of these, four had concurrent benign and malignant lesions while the remaining five had multiple benign lesions. Although no patient had multiple malignant strictures, three of the 17 patients had one or more other sites of synchronous cancer without stricture formation.
Of the 59 patients, 31 were male and 28 female, which was similar to the male:female distribution in the total series of ulcerative colitis patients (596:570=52%:48%). The male:female ratio in the benign group was 24:18 (4:3) and in the malignant group 7:10; these proportions were not significantly different.
The patients ranged in age from 14 to 76 years (mean 47) at the time of diagnosis of stricture. Among the patients with benign strictures, the mean age was 46 years (range 14-76 years), while the mean age in the malignant group was 49 years (range 25-71 years). The mean ages of onset of colitis in the benign and malignant groups were 31 and 24 years respectively. Thus, the mean duration of colitis at the time of diagnosis of stricture was 14.5 years in the benign group (range 1-5-35 years) and 25 years in the malignant group (range 10-40 years). This difference between mean disease durations in the two groups was statistically significant (p<0.01).
There were 47 patients with universal colitis and 12 patients with left sided colitis. In the malignant subset, 15 had universal colitis and two left sided colitis. Of the patients with benign strictures, 32 had universal colitis and 10 had left sided involvement alone. Sixteen per cent of the patients with left sided colitis developed malignant strictures compared with 31% of the patients with universal colitis. These differences were not statistically significant (p>005). Figure 1 shows the proportions of benign and malignant strictures by duration of colitis. All the strictures detected before 10 years of colitis were benign (12/12); from 10-19 years, 84% were benign (21/24); but at 20 years and over, most (61%) were malignant (14/23) (p<0-001).
The anatomical distribution of strictures is presented in Figure 2 . The highest probability of malignancy occurred in strictures proximal to the splenic flexure, where 6/7 (86%) were malignant. By contrast, in the descending colon and splenic flexure, no strictures were malignant (0/8), and in the rectum, only 10% (4/40) were malignant. In the sigmoid colon, however, 47% ofstrictures were malignant. From another point of view, six of the 17 malignant strictures occurred proximal to the splenic flexure compared with only one of 53 benign strictures (p<o OOl).
There was a marked difference between the frequency of obstructive symptoms in benign and malignant strictures (Fig 3) . Eleven (18%) is only slightly lower. In any event, the character of strictures differs dramatically between those occurring early and late in the course of the colitis. In our study, all strictures appearing in the first decade and 82% of those appearing in the first two decades of disease were benign, while most (61%) arising after 20 years or more were malignant. In the deDombal study,3 all strictures were benign, but in 92% of patients (48 of 52) they had occurred within the first 20 years of disease; the lack of malignancy among their strictures was therefore attributable to the fact that most of their patients had disease of short duration.
The rectum was the commonest site of benign strictures, 68% in our study, as in others. 
